Role of the gamma-carboxyglutamic acid domain of activated factor X in the presence of calcium during inhibition by antithrombin-heparin.
Factor (F)Xa has 11 gamma-carboxylated glutamic acid (Gla) residues that are involved in calcium-dependent membrane binding. The serpin antithrombin (AT) is an important physiological regulator of FXa activity in an inhibition reaction that is enhanced by heparin. Recently, Rezaie showed that calcium further enhanced the heparin-catalyzed AT inhibition of FXa by promoting 'ternary complex' formation, and these results showed a role for the gamma-carboxyl-glutamate (Gla)-domain of FXa. In this study, we used recombinant FXa mutants to assess the role of individual Gla residues in augmenting or antagonizing the AT-heparin inhibition reaction in the presence of calcium. In the absence of heparin, AT inhibition of plasma and the recombinant FXas were essentially equivalent. Similar to plasma-derived FXa, calcium increased about 3-fold the inhibition rate of wild-type recombinant FXa by AT-heparin over that in the presence of EDTA. Interestingly, three different effects were found with the recombinant FXa Gla-mutants for AT-heparin inhibition: (i) Gla-->Asp 14 and 29 were enhanced without calcium; (ii) Gla-->Asp 16 and 26 were not enhanced by calcium; and (iii) Gla-->Asp 19 was essentially the same as wild-type recombinant FXa. These results support a theory that mutating individual Gla residues in FXa alters the calcium-induced conformational changes in the Gla region and affects the antithrombin-heparin inhibition reaction.